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(54) Digital signal recording apparatus 

(57) In digital signal recording apparatus it is possible to input a plurality of kinds of digital information signals each having a 
different bit rate. Recording is performed in data blocks of a predetermined size, each of which includes a sub-block 
corresponding to the digital information. The size of the sub-block is switched in accordance with the digital information 
signal bit rate. The data block also contains data about sub-block size and position. 

If a number of signals possibly of different bit rates, are input simultaneously, recording is possible of all these in blocks 
each comprising a corresponding number of sub-blocks of corresponding size (Fig 7,8). 

Alternatively the head speed may be varied in accordance with the bit rate (Fig 9, 10). 
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TITLE OF THE INVENTION 
DIGITAL SIGNAL RECORDING APPARATUS 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a data recording apparatus, 
and more particularly) to a data recording apparatus capable 
10 of recjrdiuc pjural kinds of digital information signals 
having different bit rates one another. 

Z . Description of the Prior Art 

Recently, high speed processing in digital transmission 
technique* has been advancing, and transmission of digital 

15 signals at bit rates not less than 100 Mbps has become pos- 
sible, Various hinds of transmitters and transmission media 
which" perform transmission at such high bit rates have also 
been announced. Furthermore, data recorders for recording 
these digital signals having high bit rates are being 

20 developed. 

Data transmission at such high bit rates finds wide ap- 
plications, and various kinds of transmission bit rates are 
also provided. Even when the main information to be trans- 
mitted is limited to the so-called high-definition televi- 

25 sion signals, various transmission bit rates can be con- 
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sidereal depending on band compression technique, handling of 
voice signals and amount of other information to be trans- 
mitted. 

Heretofore, it has been common to provide data record- 
5 ins apparatuses each of which is exclusively used for each 

bit rate, when these digital signals having various trans- 
mission bit rates are recorded. Even when it is considered 
to utilize an. identical mechanism for recording data having 
different bit rates, it has been necessary to separately 
10 provide clock frequencies, recording formats and the like 
when recording. Consequently, the apparatus itself has 
plural channels of signal processing units. This is not 
preferable because one apparatus becomes lai*ge in sise espe- 
cially when several kinds of digital signals are to be re- 
3 5 corded . 

Kow % it can be easily imagined that plural channels of 
digital signals having low bit rates can be recorded using 
such data recorders having a high bit rate. 

In conventional data recorders, however, the fact is 

20 that recording can be performed only for a predetermined 
number of channels and at a predetermined bit rate, not 
that recording of an arbitrary number of channels can be 
performed for several digital signals having various bit 
rates. Hence, the conventional data recorders can be used 

25 for only limited applications. 
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SUMMARY OF THE INVENTION 



It, is an object of the present invention to solve the 
problems of the prior art. 

It is another object of the present invention to 
provide a digital signal recording apparatus capable of 
recoi^ding plural kinds of digital information signals having 
different respective bit rates using a common signal 
processing unit. 

To achieve such a,\ object, as an embodiment according 
to the present invention, there is provided a digital signal 
recording apparatus comprising: 

(a) input moans for inputting plural kinds of digital 
information signals having different data rates from one 
another ; 

(b) blocking means for successively forming a data 
block comprising a predetermined number of data, inclusive 
of a main data corresponding to the digital information sig- 
nal input by the input means; 

(c) recording means for recording the data block from 
the blocking means on a recording medium; and 

(d) switching means for switching the number of the 
main data within the data block in accordance with the kind 
of the digital information signal input from the input 
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means . 

It is still another object of the present invention to 
provide a digital signal recording apparatus capable of 
recording digital signals having an arbitrary number of 
5 channels using a common signal processing unit. 

To achieve such an object, as another embodiment ac- 
cording to the present invention, there is provided a digi- 
tal signal recording apparatus comprising: 

(a) input means for inputting j -channel digital in- 
10 formation signals in parallel, ichere j is an integer greater 
than 1 ; 

{bJ subdata generation means for generating subdata 
indicatinc the number A of the channels of the digital in- 
formation signals input from the input means; 
15 ( C ) blocking means for successively forming a data 

block comprising a predetermined number of data, inclusive 
of main data corresponding to the j-channel digital informa- 
tion signals and the subdata input from the input means; and 
(d) recording means for recording the data block 
20 from said blocking means on a recording medium. 

It is still another object of the present invention to 
provide a digital signal recording apparatus capable of 
recording plural kinds of digital information signals having 
different bit rates one another by a simple signal process- 
25 ing. 
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To achieve such an object, as still another embodiment 
according to the present invention, there is provided a 
digital signal recording apparatus comprising: 

(a) input means for inputting plural kinds of digi- 
5 tal information signals having different data rates from one 

another ; 

(b) recording means for recording the digital infor- 
mation signal input from the input means on a recording 
medium; the recording means including at least one recording 

10 head; and 

(c) switching means for switching a rotation 
frequency of the rotating heads in accordance with the kind 
of the digital information signal input from the input 
means . 

15 These and other objects and features of the present in- 

vention will become more apparent from the following 
detailed description of the preferred embodiments taken in 
connection with the accompanying drawings, 

-0 BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a diagram showing the configuration of a 
recording system of a data recorder as an embodiment of the 
present invention;. 

FIG. 2 (A) is a diagram showing, a head configuration of 
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the data recorder 311 FIG, 1; 

FIG. 2 ( B ) is a diagram showing a recording pattern in 
a magnetic tape by the data recorder in FIG, 1; 

FIG. 3 is a diagram showing a data recording format by 
5 the data recorder in FIG* 1; 

FIG, 4 is a diagram showing the configuration of a 
reproducing system of the data recorder corresponding "to 
FIG . 1; 

FIG. f) is a diagram showing the configuration of a 
10 record L:m pystom of a data recorder as another embodiment of 
the pz-esent invention; 

FIG. C is a diagram showing the configuration of a 
reproducing system of the data recorder corresponding to 
FIG. 5; 

3 5 FIG. 7 is a diagram showing the configuration of a 

recording system of a data recorder as still another embodi- 
ment of the present invention; 

FIG. 8 is a diagram showing the configuration of a 
reproducing system of the data recorder corresponding to 

20 FIG . 7; 

FIG. 9 is a diagram showing the configuration of a 
recording system of a data recorder as still another embodi- 
ment of the present invention; and 

FIGS. 10A and 10B are diagrams showing the configura- 
2 5 tion of a reproducing system of the data recorder cor- 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Nov, the embodiments of the p res ent invention will be 
hereinafter explained with reference to the drawings. 

FIG. 1 is a block diagram showing the configuration of 
a recording system of a data recorder of an embodiment of 
the present invention. In FIG. 1, there is .how/ an input 
terminal 1 of digital signals to be recorded. In the data 
recorder of the present embodiment, three hinds, i.e., 
139.26-! Mbps. 135.168 Mbps and 120.6 Mbps, of bit rates of 
digital sicrnals to be input are considered. It is possible 
to select! vol v input these digital signals having three 
kinds oj bit. rates to the input terminal 1. 

An operation unit 2 is configured so that the kind of a 
digital signal which the user intends to input to the input 
terminal 1 can be assigned, and supplies control data in- 
clusive of data relatlve to the assignment to a system con _ 

troller 3. A clock generator 4 generates three kinds of 
clock sisals, i.e., 17.408 MHz , 16.896 MHz and 15.075 MHz 
-hen input data to the terminal 1 consist of 8 bits. A 
selector 5 selects, outputs and supplies to a memory control 
circuit ft one clock signal among the above-described three- 
kinds of clock signals, according to an output from the sys- 
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tern conlroJ Jer 3 based on the input assignment by the opera- 
tion unit 2- This output signal of the selector 5 determines 
a data write cycle to a RAM 7. As is well knoxcn , the memory 
control circuit G supplies a write address and a write 
5 enable sienai to the RAM 7, making the output clock signal 

of the selector 5 a write clock signal. Thus, data indicat- 
ing an input digital signal are written into the RAM ?• 

The digital data recorder (DDR) of the present inven- 
tion operates, as shown in FIG. 2 (A), a magnetic tape 51 is 
3 0 transporter! around a rotating drum 50 which includes three 
ad jacen Uy-disposed heads Ha, Hb and He :i d three 
adjacently-disposed heads lid, He and Hf rotating with 180 c 
phase difference with the former heads over a range of an 
angJc not less than 180° , and performs recording on the ca?- 
15 netic tape 51 by these six heads. 

The heads Ha, Hb and He are configured so that they are 
isolated shifting by a predetermined distance in the direc- 
tion of the axis of rotation one another. The amount of the 
shift is scL in accordance with the recording track pitch, 
20 The situation is the same for the heads Hd, He and Hf . 

In FIG. 2 (B), there is shown a recording pattern on 
the magnetic tape , in which ta , tb, tc , td, te and tf are 
tracks formed by the rotating heads Ha, Hb, He, Hd , He and 
Hf , respectively, and the arrow x indicates the direction of 
25 the trace of each head. 
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Now, suppose that the number of rotation of the heads 
is 4000 r.p.m, and a di^ial signal of 139,264 Mbps is to be 
recorded. The amount of recording data necessary per one 
track is represented by 
5 139.264 x 10 G x 60 (sec)/8 (bit) x 4000 x 6 (head) 

= 256 x 170 (byte ) . 

Hence, the requirement is that 170 data groups each 
consisting of 256 words can be recorded. 

In FIG. 3, there is shown a data format covering one 
10 track of the DDI I of the present embodiment. The same format- 
can also ho used when either one of the above-described 
three kinds of digital signals is recorded. As is shown in 
FJG. 3, in the DDR of the present embodiment, (128 x 4} 
words cf C2 parity (internal code) and (3 x 90) vords of CI 
15 parity (external code) are added to data of (128 x 86) 
words, and four of this data matrix constitute a data block 
covering one track. Hence, the data capacity covering one 
track consists of (256 x 1 72) bytes. 

Since (256 x 170) bytes suffice in order to record a 
20 digital signal of 139.264 Mbps, (256 x 2) bytes, hatched 
area in FIG, 3, are utilised as a subcode. 

When a digital signal of 135.168 Mbps is to be re- 
corded, Uk* amount of data necessary to be recorded in one 
track i« { 2:">G x J05) bytes according to a similar calcula- 
!5 lion. (250 x 7) bytes are utilized as a subcode, and so the 
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area occupied by data indicating the digital signal within 
the data block becomes narrow. Kb eh a digital signal of 
120.6 Mbps is to be recorded, the amount of data necessary 
to be recorded in one track is less than (256 x 148) bytes. 
5 Hence,* data indicating the digital signal are disposed up to 
the midsection of the 152nd data block, and at least (256 x 
24 J bytes are utilized as a subcode. 

Thus, no matter what bit rates a digital signal to be 
recorded lias, by means of switching the dimensions of the 
10 area occupied by data indicating the digital signal (termed 
hereinafter the main data) within the data block, it becomes 
inmecess.-f rv to change recording bit rates, and the recording 
data format can also be made common. 

Ave o rd L ns? 3 y , a read clock signal having an identical 
3 5 frequency can be used for the RAM 7 irrespective of any in- 
put si^naj • A frequency divider 8 performs frequency divi- 
sion of the write clock signal which is output from the 
selector 5 so as to become (4000n/60) Hz (n is an integer), 
and suppl ies the resultant clock signal to a PLL 10 circuit 
20 and a drum servo circuit 11 in the rear stage. The drum 
servo circuit 11 performs rotation control of the drum 50 
usintf an output of a phase detector 13 of the drum and an 
output of the frequency divider £. When n is 1, the 
frequency dividing ratio of the frequency divider 8 is one 
25 (IT. 108 x 10 G ?; 60/4000 = ) 2G1120-th when a digital signal 
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of 139.2G-J Mbps is input, one (16.896 x 10 6 x 60/4000 =) 
253440-th when a digital signal of 135.168 Mbps is input, 
and one 226125-tli when a digital signal of 120.6 Mbps is in- 
put. The frequency dividing ratio of the frequency divider 8 
is determined by data obtained from a frequency dividing 
ratio setting circuit 9 based on data relative to a preas- 
signed input which is output from the system controller 3. 
The frequency dividing ratio setting circuit 9 may be have a 
configuration, for example, which consists of a look-up 
table, and outputs preset data of a counter within the 
frequency divider 8. 

The frequency of the clock signal necessary as the read 
clock signal when recorded data as shown in FIG. 3 are 
serially read out from the RAM 7 is <4000 x 6 x 256 x 172/60 
= J 17.603 MHc, vrhich can be obtained by multiplying the 
M000n/60) Hz clock sisrnal which the frequency divider 8 
outputs hy the PLL 10. 

Tho word number of the main data within each data block 
of the RAM 7 is written in a predetermined position in the 
above-described subcode area by a subcode addition circuit 
12. The subcode addition circuit 12 is controlled by preas- 
signed input data from the system controller 3* 

Data read out from the RAM 7 are distributed to three- 
channel recording systems in a data-block unit, and supplied 
to error correction code encoders ( ECC . EK . ) 15a, 15b and 
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15c for adding the above-described CI and C2 parities, Sync, 
and ID, a/jd further to each 3iead via digital modulators 16a, 
16b and iCc As shown in FJG . 1, the heads Ha and Hd , Hb and 
Ho, He and Hf; become recording heads of the same channel, 
respectively. 

Next, the reproducing system will be explained with 
reference to FIG. A* In FIG. *J , like components as those in 
FIG. 3 are indicated by like numerals. Th ree-c h anil e 1 
reproduced signals reproduced by each head are demodulated 
by digital demoduln 1. ors 2Jn, 21b and 21c, and then subjected 
to error correction by CI and C2 parities and the like ty 
error correction code demodulators 22a, 22b and 22c, &r;c 
serially written into a RAM 27. 

A.-- described above, from the RAM 27, data indicating 
the word number of tiic main data disposed in a predetermined 
position within each data block are extracted by a subcode 
extraction circuit 29, arid are supplied to a system control- 
ler 22 and a memory control circuit 28. The system control- 
ler 23 determines the kind of the recorded digital signal by 
data indicating the uord number of the main data, and con- 
trols the selector 5 and the frequency dividing ratio set- 
ting circuit 9. The selector 5 thereby makes the clock sig- 
nal corresponding to the original bit rate* of the recorded 
digital signal the read clock signal, and supplies it to the 
memory control circuit 28. This clock signal is frequency- 
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divided by iho frequency divider 8 with a frequency dividing 
ratio determined by Lhe frequency dividing ratio setting 
circuit 9 so as to be M000n/60} Hz, and the resultant clock 
is supplied to" the drum servo circuit 11 and the PLL circuit 
1 0- 

The output of the PLL circuit 10 is supplied to the 
memory control circuit 28 as the 17.603 MHz write clock sig- 
nal. The HAM 27 is controlled by the memory control circuit 
28 relative to the write and read timings and address, and 
outputs the reproduced dicital signal from an output ter- 
minal 30 according to the original bit rate of the digital 
si srnal . 

In the DDK of the embodiment described above, each unit 
of the signal processing system and the servo system from 
the UA>J 7 up to ih« heads in the recording system perforins 
the entirely same processing no matter when a signal having 
any bit. rate is input. Hence, it becomes possible to record 
ull of plural kinds of digital signals having different bit 
rates without increasing the scale of the apparatus compared 
with the conventional DDR. The situation is the same for the 
reproducing system, in which the scale of the apparatus is 
not increased either. 

In addition, by disposing and recording the number of 
the main data wiLhin each data block in the subcode area, it 
is possible to instantaneously know the address in which 
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Lhe main data and subcode written in the RAM 27 as a buffer 
moinory are disposed, when reproducing. It is also possible 
to know the original bi L rate of the digital signal, and 
automatically restore the original digital signal. Moreover, 

5 since error correction by Cl and C2 parities has been per- 

formed to the above-described data indicating the number of 
the main data, reproduction with a high reliability can 
automa LI call y be performed . 

Although, in the above-described embodiment, a multi- 

10 channel data recorder has been illustrated, and high- 
definition video signals have also been illustrated as 
digital signals to be recorded, the present invention can 
naturally be applied to a single-channel data recoricr in 
which uLlior digital signals are recorded. 

15 Furthermore, although, in the above-described en;.-~ci- 

ment, explanalioi/has been provided only for the case in 
which the bit rate of the digital signal to be handled is an 
integer multiple of the number of rotation of the heads, it 
is not limited thereto, but the bit rate of the digital sig- 

2 0 nal to be recorded is arbitrary, When the bit rate of the 
digital signal to be recorded is not an integer multiple of 
the number of rotation of the heads, it is necessary to 
switch the number of the main data for every track. This 
processing can be handled by recording the number of the 

25 main data within the data block. 
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FJG. 5 is a diagram showing the configuration of a 
recording system of a data recorder as another embodiment of 
the present invention. In FIG. 5, like components as those 
in FIG. 1 are* indicated by like numerals, and explantion 
5 thereof will be omitted. 

in FIG. 5 t a subcode addition circuit 12a writes the 
frequency dividing ratio of the variable frequency divider S 
, that is, data which the frequency dividing ratio setting 
circuit 9 outputs, in a predetermined position within the 
10 abovo-dese i* t bed subcode area. 

The configurations of other units are the same as those 
in FIG. 1 . 

FIG. G is a diagram showing the configuration of a 
reproducing system of Lite data recorder corresponding to the 

15 recording system in FKi. 5. In FIG. 6, like components as 
those in FIG. -1 arc indicated by like numerals, and explana- 
tion thereof will bo omitted. 

As described above, in the RAM 27, data indicating the 
frequency dividing ratio of the variable frequency divider 

20 disposed at a predetermined position within each data block 
are extracted by a subcode extraction circuit 29a, and sup- 
plied to u system controller 23 and a variable frequency 
divider 8a. The system controller 23 determines the kind of 
the recorded digital signal according to the above-described 

25 data indicating the frequency dividing ratio, and controls 
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the so Joe tor 5 arid Llic memory control circuit 28. 

The selector 5 thereby makes the clock signal cor- 
responding to the original bit rate of the recorded digital 
signal the road clock, and supplies i t to the memory control 
eircui! 28. The memory controJ circuit 28 receives this 
clock signal and address preset data from the system con- 
troller 23, and controls the address, and read and write 
timings of the RAM 27, This clock signal is also frequency- 
divided by n frequency divider 8a with the frequency divid- 
ing ra! io indicated by data extracted at a subcode extrac- 
tion circuit 29a, tli.it is, made the (40C0n/60) Hz cloci; sig- 
nal, which is supplied to the drum servo circuit 11 and the 
PLL circuit ] 0 . 

in t he DDK of I he above-described embodiment, by dis- 
posing and recording data indicating the frequency dividing 
ratio when a clock signal having a frequency corresponding 
to the bi t rate of the input digital signal is frequency- 
divided into a clock signal having a frequency corresponding 
to the number of rotation of the drum in the subcode area 
when recording, it is possible to perform the same frequency 
division using these data whexi reproducing. It is also pos- 
sible to know the original bit rate of the recorded digital 
signal, and automatically restore the original digital sig- 
nal. Furthermore, since error correction by CI and C2 
parities can be performed Lo the above-described data, 
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reproduction with a high reliability can automatically be 
performed ♦ 

When the bit rate of the digital signal to be recorded 
is not an integer multiple of the number of rotation of the 
heads, the similar processing can be performed by making the 
frequency dividing ratio a fraction of an integer with 
making the clock for drum servo (4000n/60) ± oC (Hz), arid 
without changing the number of the main data per track, as 
in another embodiment to be described later. 

FJ G . 7 js a diagram showing the configuration of a 
recording system of :\ data recorder as still another embodi- 
ment of the present invention. In FIG. 7, like components as 
those jn FIG. 5 are indicated by like numerals, and explana- 
tion thereof Kill be omitted. 

In FIG. 7, there? are shovn input terminals 1-1 - 1-i of 
digitaJ signals, respectively. In the data recorder of the 
present embodiment, it is assumed that, as input digital 
signals, 1 -channel digital signals of 139.264 Mbps , 135.168 
Mbps and 120.816 Mbps, 1 - ^channel digital signals of 
3*1.816 Mbps, and J - 3-channcl digital signals of 40.2 Mbps 
can be input. 

An operation unit 2b is configured so that the user can 
assign digital signals to be input to the input terminals 1- 
1 - 1-i (i - -I in the present; embodiment). The user selects 
one kind of input signal from the above-described ten kinds 
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of input -signals. The operation unit 2 supplies control data 
inclusive of data relative to the above selection -to a sys- 
tem controller 3b. The system controller 3b outputs data for 
controlling each unit of the apparatus in accordance with 

5 the above-described conrol data. 

When the operation unit 2b has selected to perform 
recording of j-chainioi (1 < j <_ i ) digital signals, a 
serialization circuit 14 outputs S-bit digital signals which 
have been input to the input terminal 1-1 - 1-j sequen- 

10 tializiug by one word based on data indicating j from the 
xystom controller 3b. When .5 = 1, the digital signal input 
to tin- input terminal 1-1 is slewed, 

A clock generator -lb outputs clock signals having 
frequencies co rres ponding Lo all bit rates which the digital 

15 signals output from the seriiization circuit 14 can have , 
in pa7*allel. Now, suppose that the serialization circuit 14 
outputs 8-bit output data. Then, frequencies generated by 
the clock generator 4b consist of eight kinds, that is, 
4.352 NHz , 8.704 MHz, 13.056 MHz, 17.408 MHz , 5.025 MHz, 

20 10.05 bill a , 15.075 Mils and 16,896 MHz . 

A selector 5b selects and outputs one clock signal from 
the above-described eight kinds of clock signals according 
to the output of the system controller 3b based on the input 
assignment by the operation unit 2b, and supplies it to the 
25 memory control circuit 6. 
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The* subsequent processing when the digital signal of 
34,816 Mbps is recorded in four channels is the same as the 
processing when the digital signal of 139.264 Mbps is re- 
corded, and the subsequent processing when the digital sig- 
nal of 4 0.2 Mbps is recorded in three channels is the saiae 
as the processing when the digital signal of 120.6 Mbps is 
recorded . 

The totaJ bit rates when the digital signal of 34*816 
Mbps is recorded in 1 - 3 channels are 34-816 Mbps, 69.632 
Mbps and 104.4 18 Mbps, and the total bit rates when the 
digital signal of 40.2 Mbps is recorded in 1 - 2 channels 
are ■) 0 . a Mbps and 80.-1 Mbps. Hence, the dimensions of the 
area occupied by the main data indicating the digital signa.1 
wj Lhin I be data block are switched according to these total 
bil raloy, Consequently, t ho frequency dividing ratio of Lite 
frequency divider 8 becomes one (17.403 x 10° x 60/4000 =} 
261 120- Hi when the digital signal having the total bit rate 
of 139.L'G'4 Mbps is input, one (16.896 x 10 G x 60/4000 =') 
253-1 4 0-th when the digital signal having the total bit rate 
of 135.168 Mbps is input, one 226125-th when the digital 
signal having the total bit rate of 120,6 Mbps is input, owe 
05280-th in the case of 34.816 Mbps, one 130560-th in the 
case of C9.632 Mbps, one 195840-th in the case of 104 .448 
Mbps,. one 75375-th in the case of 40*2 Mbps, and one 150750- 
th in the case of 80. 4 Mbps . 
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In a predetermined position within the above-described 
subcode area, data indicating the frequency dividing ratio 
set by the frequency dividing ratio setting circuit 9 and 
data indicating Lhe number j of input channels are written 

5 by a subcode addition circuit 12b. 

PIG, 3 is a diagram showing the configuration of a 
reproducing system corresponding to the recording system in 
FIG. 7. In FIG ♦ 8, like components as those in FIG . 6 are 
indicated by like numerals. 

10 As described above, data indicating the frequency 

dividing ratio disposed in a predetermined position within 
each data block and data indicating the number j of channels 
are extracted by a subcode extraction circuit 29b, and sup- 
plied to a variable frequency divider 8b and a paraileliza- 

15 tioji circuit 31 in the rear stage, respectively. These data 
are a] sc supplied to a system controller 23b. The system 
controller 23b determines the kind of the recorded digital 
signal according to the above-described data indicating 
frequency dividing ratio txnd data indicating the number of 

20 channels, and controls a selector 5b and the memory control 
circuit 28* 

The RAM 27 is controlled by the memory control circuit 
28 relative to the write and read timings, and address, and 
supplies them to a parallel ization- circuit 31 according to 
25 the total bit rate of the original digital signal. The 
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paral 1 ol i'za I .i on circuit 31 restores the input data to j- 
channc^J d i gi tal signals according to data indicating the 
number J of channels extracted by a subcode extraction cii — 
cuit 29b , anci outputs the* resultant signals from output 
terminals 30-.1 - 30- j. 

In the DDR of the embodiment described above, each unit 
of the signal processing system and the servo system from 
the RAM 7 up to the heads in the recording system performs 
the entirely same px*ocessing no matter when a signal having 
any bit rate is input. Houce, it becomes possible to record 
all of plural kinds of digital signals having different bit 
rates vj Lliout increasing the scale cf the apparatus compared 
vri th the conventional DDli . T3ie situation is the same for the 
reproducing syslcn:, i n which the scale of the apparatus is 
not increased either. 

Furthermore, by disposing and recording data indicating, 
the number of channels of the digital signal to be recorded 
and data indicating the frequency dividing ratio of the 
frequency divider for making the clock signal having a 
frequency corresponding to the total bit rate of the input- 
digital signal Lhe clock signal having a predetermined 
frequency within each data block, it is possible to 
automatically determine the frequency dividing ratio of the 
variable frequency divider of the reproducing system, and it 
Is also possible to determine the- number of channels and to- 
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tal bit rate of the recorded digital signal. Hence, it is 
possible to automatically restore the original digital sig- 
nal- Moreover, since error correction codes by Cl and C2 
parities are tfdded to these data, it is possible to reliably 
detect the number of channels and the like* 

As deKcribed above, according to the data recorders 
shown in FIGS - 7 and 8, no matter when a digial signal of 
any number of channels is input, it is possible to handle 
the signal if only the bit rate is within the range of 
tolerance, and so the data recorders can be widely applied. 

FIG. 9 is a diagram showing the schematic configuration 
of a recording unit of a data recorder to which the present 
invention is applied as still another embodiment of the 
present invention. 

lii FIG. 9, to an input switching circuit 101, it is 
possible to input, for example, data A, data B and data C 
having different bit rates one another, as illustrated. The 
input switching circuit 101 supplies either one kind of data 
among these three kinds of data to a memory 104 in the next 
s-tage, according to mode data from the system controller 3, 
which will be described later. Due to operation on an opera- 
tion unit 102 by the operaLor, a recording mode for record- 
ing either one kind of data among the above-described three 
hinds of data is selected. Khen the result of the selection 
is .supplied to a system controller 103, the system control- 
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ler 103 ouLjmts mode data corresponding to the result of the 
select ion from iJje operation unit 102. 

A write pulse generator 105 generates clock pulses for 
a data write signal having a frequency corresponding to the 
data rate of the data which have been output from the input 
-switching circuit 101 in accordance with the mode data, and 
supplies them to a write control circuit 106. 

TJie write control circuit 106 assigns the write address 
to the memory 104, in synchronization with these clock 
pulses for d.ita write?, and stores data which have been out- 
put from the input switching circuit 101 in a predetermined 
address within the memory ] 04 . 

When the input data have been stored in the memory 104 
as described above, the well-known error 
detection/correction data are generated to data stored in 
the memory 104 by an ECCfError Correction Code)-adding cir- 
cuit 107, and stored in an address for error 
detection/correction data within the memory 104, 

The pulses for data write which are output from the 
write pulse generator 105 are also supplied to a frequency 
divider 108, and frequency-divided with a predetermined 
frequency dividing ratio. The resultant pulses are supplied 
to a rotation driving control circuit 109. In the data re- 
corder of the present embodiment, a magnetic piece (not 
illustrated) is provided on the circumference of a rotating 
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cylinder 110 provided with rotating heads. A PG coil 111 
outputs a pulse every time the magnetic piece passes it. A 
PG-pulse generator 112 perforins wave shaping of pulses out- 
put from the >G coil 111, and supplies the wave-shaped 
5 pulses to Lhe rotation driving control circuit 109 as a PG- 
pulse signal indicating the rotation period of the rotating 
cylinder 110. 

The pulse signal frequency-divided by the frequency 
divider 108 and the above-described PG-pulse signal are sup- 

10 plied Lo Die rotation driving control circuit 109, which 
outputs a rotation driving control signal to a motor driving 
circuit 113 so that the PG-pulse signal is synchronized in 
phase with the frequency-divided pulse signal. 

The motor driving circuit 113 then rotates a motor 114 

15 so that the rotating cylinder 110 is rotated with a rotation 
period corresponding to the rotation driving control signal 
Khich is output front the rotation driving control circuit 
3 09, By the above-described operation, the rotation period 
of the rotation cylinder 110 is synchronized with the pulse 

20 signal obtained from the frequency divider 8. 

Now, the frequency dividing ratio N of the frequency 
divider 108 corresponds to the bit number of input data re- 
corded during one rotation of the rotating cylinder HQ. 
That is,, when the frequency dividing ratio K is made con- 

25 slant irrespective of the data mode, the bit number of data 
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input during one rotation of the rotating cylinder 10 be- 
comes identical. Hence, processing of data in the memory 104 
can be completely identical. That is, the fequency dividing 
ratio N corresponds to the number of data which are input 
during one rotation of the rotating cylinder 110. It can be 
said that this is extremely effective when there is little 
difference among the bit rates of the input data A, D and C. 

Khen the bit rates of the input data A, B and C con- 
siderably differ one another, however, there appears a con- 
siderable difference in the* number of rotation of the rotat- 
ing cylinder- This is not preferable when response charac- 
teristics of the electromagnetic conversion system and the 
like are taken into consideration. In this case, the 
frequency dividing ratio K is to be switched in accordance 
with input data. This processing will be hereinafter inves- 
t j gated . 

Suppose that the bit rates of the data A, B and C are 
Da, Db and Dc (bps), respectively, and the frequency divid- 
ing ratios of Die frequency divider 108 when the data A, B 
and C are input as input data are h'a, Kb and Kc (Na, Nb and 
Nc are all integers), respectively. When Da/Na, Db/Kb and 
Dc/Ne have different values one another, the rotation period 
of the rotating cylinder 110 is switched in accordance with 
the data mode. The bit number of data which are input during 
one rotation of the rotating cylinder 110 at each mode can 



be made constant, and the frequency dividing ratios Na , Nb 
and Nc correspond to the number of bits which are input 
during one rotation of the rotating cylinder 110. Now, in 
the case of a configuration in which nc-channel digital sig- 
nals are simultaneously recorded using the rotating cylinder 
110 , if Na, Nb and Nc are made a multiple of nc (an integer 
no smaller than 2), respectively, the bit number of input 
data recorded in each channel during one rotation of the 
rotatixig cylinder 110 at each mode can be made constant. If 
\"a , Nb and ;<c are made a multiple of 8, respectively, the 
number of bytes of input data recorded during one rotation 
of the rotating cylinder 110 at each mode can be made con- 
stant. In the data recorder of the present embodiment, three 
channels are simultaneously recorded. Hence, it it desirable 
that Na, Nb and Nc are made a multiple of 24, respectively, 
and the number of bytes of input data recorded in each chan- 
nel during: one rotation of the rotating cylinder 110 is made 
constant, at each mode. 

FurLhurmore, when ne is the number of ECC blocks re- 
corded during one rotation of the rotating cylinder 110, and 
ns is the number of synchronous blocks, the number of bytes 
within each ECC block can be made constant if Na, Nb and Nc 
are mado u multiple of 8ne , respectively, and the number of 
bytes within each synchronous block can also be made con- 
stant if Na, Nb and Nc are made a multiple of 8ns, respec- 
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Li vely , Moreover, the scale of the circuit can be made 
small . 

On the other hand, under the state in which error 
detection/correction data are added by the ECC-adding cir- 
cuit 107, the read control circuit 115 assigns read ad- 
dresses Tor data stored in the memory 104, and the data are 
sequentially read frojn the memory 104 and supplied to a 
switching, circuit 117. At this time, the read control cir- 
cuit llfi inputs a clock signal which has been synchronized 
in phase with the pulse signal output from the frequency 
divider 108 by a PLL circuit 116, and sequentially sets read 
addresses in synchronization with the clock signal. 

The PLL circuit 116 multiplies pulse signals which the 
frequency divider 108 outputs. It is necessary to set the 
number of the multiplier M larger than the frequency divid- 
ing ratio N by the amount of redundant data, such as ECC and 
the like. When the frequency dividing ratio N is switched as 
Na, Nb and Nc in accordance with mode data, the number of 
the multiplier M is set larger than the maximum number among 
Na, Kb and Nc . 

Two pairs of three rotating magnetic heads for simul- 
taneously scanning the magnetic tape is mounted to the 
rotating cylinder 110 at positions opposing 180 degrees to 
each other. It is configured such that data are recorded on 
the magnetic tape by alternately supplying data read out by 



the memory 104 at every time interval which corresponds to 
half the rotaLion period of the rotating cylinder 110 to the 
two pairs of magnetic heads. 

DaLa read out by the memory 104 are then divided, into 
three parts by the switching circuit 117 configured by a 
well-known latch circuit and the like, and each of the 
divided data is simultaneously supplied to the modulation 
circuits 118a, 118b and 118c in the next stage, respec- 
tively . 

in the modulation circuits 118a, 118b and llSc, data 
from the switching circuit 117 are subjected to digital 
modulation, for example, the well-known NRZI modulation or 
the like, and converted into a signal form which is suitable 
for magnetic recording. Each of outputs of the modulation 
circuits 118a, 118b and 118c is supplied to each of magnetic 
heads as described above via a rotary transformer (not 
illustrated), respectively, and recorded on a magnetic tape 
119 fed in the direction of the arrow T in FIG, 9, by a 
tape-feeding mechanism (not illustrated) including a capstan 
and the like. 

On the magnetic tape 119, there is provided a control 
track in the longitudinal direction of the magnetic tape 
119. A rectangular-wave signal (termed hereinafter control 
signal ) which rises in synchronization with the rotation 
periods of the rotating cylinder 110 is recorded on the con- 
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t-rol track using a fixed magnetic head 120. The control sig- 
nal is formed at a control-signal generator 121, to which 
mode data arid a PG-pulse signal are supplied. The control- 
signal generator 121 generates the control signal in 

5 synchronization with the PG-pulse signal, and changes the 

duty ratio of the rectangular wave in accordance with mode 
data, in order to indicate to which data among three kinds 
of data (data A, data B and data C) having different data, 
rates the data to be recorded on the magnetic tape 119 

1 0 he J ongs . 

FIGS. 10.A and 1013 are diagrams showing the schematic 
configuration of a reproducing unit of the data recorder- in 
PIG. 9. In FIG. 10, like components as those in FIG. 9 are 
indicated by likes numerals, and detailed explanation thereof 
1*3 will be omitted. 

In FIGS. 10A and 10B t when the operator selects 
reproducing operation hy the operation unit 102, a capstan- 
motor control circuit 122 is operated according to an in- 
struction from the system cotroller 103, to start rotation 
. 20 of a capstan motor 123. 

On the other hand, to the capstan-motor control circuit 
122, a reference signal is supplied by a reference-signal 
generator 124, and a control signal which is reproduced from 
the control track of the magnetic tape 119 by the fixed mag- 
25 netic head 120 is also supplied. The capstan-motor control 
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circuit 122 controls rotation of the capstan motor 123 so 
that the reference signal is synchronized with the rise of 
the control signal. 

The control signal reproduced by the fixed magnetic 

5 head 120 is also supplied to a determination circuit 125, 
which determines to which data having a certain data rate 
among data A, data B and data C the data recorded on the 
magnetic tape 119 belongs, by determining the duty ratio of 
the control signal, and supplies the determination signal to 

10 the system controller 103. 

The system controller 103 outputs mode data to a read 
pulse generator 126 according to the determination signal 
supplied from the determination circuit 125, and has the 
read pulse generator 126 output pulses for data read-out 

15 corresponding Lo the data rate to be output. The pulses for 
data read-ouL are supplied to a frequency divider 127, and 
pulses frequency-divided at the frequency divider 127 with 
the frequency dividing ratio N, or Na, Nb and Nc, as 
described above in detail, are supplied to the rotation 

20 driving control circuit 109, 

To the rotatioxj driving control circuit 109, the PG- 
pulsc signal is also supplied other than the above-described 
frequency-divided pulse signal, as in the case of recording.. 
The rotation driving control circuit 109 supplies the con- 

25 . trol signal lo the motor driving circuit 113 in order to 
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sy ncliroij ize the PG- pulse signal with the frequency -divided 
pulse .signal to roLale the motor 114, and controls rotation 
of the rotating cylinder 110. 

After rotation of the rotating cylinder 110 has been 
controlled, as decx-ibed above, and has become under station- 
ary state, data which have been digitally modulated when 
recording are reproduced from the magnetic tape 119 by a 
magnetic head (not illustrated) provided at the rotating 
cylinder 110, and supplied to a demodulation circuits 128a, 
128b and 128c. Data demodulated by the demodulation circuits 
128a, 128b and 128c are converted into a serial row of data 
by the switching circuit ll!9 configured by a latch circuit 
and the like, and supplied to the memory 130. 

The pulse sic rial which is output from the frequency 
divider J 27 is supplied also to a PLL circuit 131, which 
outputs the clock signal synchronized in phase with the 
frequency-divided pulse signal and having the M-tiraes 
frequency described before . A write control circuit 132 
stores data is supplied from the switching circuit 129 in 
the memory 130, in synchronization with the clock signal. 

When data have been stored in the memory 130 as 
described above, an ECC control circuit 133 performs error 
correction px*ocessing of data, using error 
detecLion/corrccLion data relative to data stored in the 
memory 130. A read control circuit 134 assigns read ad- 
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dresses of error-corrected data, making pulses for data 
read-out which are output from Lhe read pulse generator 126 
a clock signal, and data stored in the memory 130 are read 
out and supplied to an output switching circuit 135. 

5 Mode data are supplied from the system controller 103 

lo the output switching circuit "135, and data read out from 
the memory 130 are output to an output termial corresponding 
to the kind of data to be output. 

As explained above, in the data recorder of the present 

10 embodiment, it is possible to simplify the configuration of 
a data processing circuit by an extremely simple configura- 
tion in which the rotation period of rotating heads is 
switched in accordance with the kind of input data having 
different bit rates one another- The data recorder can also 

15 have- a configuration in which any input data among plural 
kinds of inputs having different bit rates can be recorded. 

As explained above, in the above-described embodiments 
shown in FIGS . 9 and 10, it is possible to record plural 
kinds of digital signals having different bit rates without 

20 complicating signal processing. 



2 5 
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What is claimed is: 

1. A digiLal signal recording apparatus comprising: 

(a) i 11 pul menus for selectively inputting plural 
5 kinds of digital information signals wherein each of the 

plural kinds of digital signals has a different respective 
data rate; 

(b) blocking means for successively forming a data 
block comprising a predetermined number of data, wherein the 

10 predetermined number of datn includes main data correspond- 
ing to *t digital information signal input by said input 
means ; 

(c) recording means for recording the data block from 
said blocking means on a recording medium; and 

3 5 (d> switching means for switching the number of the 

main data within the data block in accordance with each of 
the plural kinds of the digital information signal input 
from said input means. 

20 2. A digital signal recording apparatus according to 

Claim 1 , wherein said recording means is arranged so that 
the data block is recorded in one track* 

3... A digital signal recording apparatus according to 
25 Claim 1 , wherein the data block comprises plural error cor- 
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rection code blocks and wherein each of the plural error 
correction code blocks comprises a predetermined number of 
data and an error correction code for the respective data. 

4. A digital signal recording apparatus according to 
Claim 1 further comprising: 

subdata recording means for recording subdata com- 
prising the number of the main data within the data block on 
the recording medium. 

5. A digital Kignnl recording apparatus according to 
Claim 4 , wherein said subdata recording means is arranged so 
that the subdata are included within the data block* 

G. A digital signal recording apparatus according to 
Claim 1 further comprising: 

clock generation means for generating a clock signal 
having a frequency corresponding to the data rate of a digi- 
tal information signal input from said input means; and 

frequency dividing means for frequency-dividing the 
clock signal. - 

7. A digital signal recording apparatus according to 
Claim 6, wherein said recording means comprises plural 
recording heads rotating in synchronization with an output 



221 7509 A_l_> 



- 35 - 



of said frequency dividing means. 

8. A digital signal recording apparatus according to 
Claim 7, further comprising: 
5 frequency dividing ratio switching means for switch- 

ing a frequency dividing ratio of said frequency dividing 
means among plural frequency dividing ratios in accordance 
with each kind of digital information signal input from said 
input means. 

30 

9. A digital signal recording apparatus according to 
Claim 8, further comprising: 

subdata recording means for recording subdata com- 
prising i he frequency dividing ratio on the recording 
1» medium. 

10. A digital signal recording apparatus according to 
Claim 9, wherein said subdata recording means is arranged so 
that the subdata are included within the data block. 

20 " . 

11. A digital signal recording apparatus according to 
Claim 9, wherein the main data comprise an n-bit data word, 
and each of the plural frequency dividing ratios is set at a 
predetermined integer multiple of n, respectively, where n 

25 is an integer greater than 1. 
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12. A digital signal recording apparatus according to 
Claim 9, wherein said recording means is arranged to perform 
an m-channel recording, and each of the plural frequency 

5 dividing raLios is set at a predetermined integer multiple 
of in, respectively, where m is an integer greater than 1. 

13. A digital signal recording apparatus according to 
Claim 9) wherein the data block comprises plural error cor- 

10 reclion code blocks, wherein each of the plural error cor- 
rection code blocks comprises a predetermined number of data 
and an error correction code for the respective data, 
wherein said recording means is arranged so that i error 
correction code blocks are recorded per one rotation of said 

15 roLaLing heads, and wherein each of said plural frequency 
dividing ratios is set at a predetermined integer multiple 
of i, respectively, where i is an integer greater than 1. 

14. A digital signal r-ecording apparatus according to 
20 Claim 8, wherein an output signal of said frequency dividing 

means has a constant frequency irrespective of the kind of 
digital information signals input from said input means. 

15. A digital signal recording apparatus according to 
25 Claim 8, wherein an output signal of said frequency dividing 
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weans has n different frequency depending on a kind of digi- 
La.l information signal inpuL from said input means. 

16, A digital signal recording apparatus according to 
Claim 1, wherein said input means is arranged to be able to 
simultaneously input j-channel digital information signals, 
and wherein said input means comprises means for serializing 
the J-c-hannel digital information signals, where j is an In- 
teger greater than 1 . 

If. -\ digji nl signal recording apparatus according to 
Claim IF., further comprising: 

subdata recording means for recording subdata com- 
prising the number J of channels of the digital information 
signals input f ron, said input means on the recording medium. 

18. A digital signal recording apparatus according to 
Claim ]7, wherein said subdata recording means is arranged 
so that said subdata are included within the data block. 

If). A digital signal recording apparatus according to 
Claim 1 further comprising: 

subdata recording means for recording subdata com- 
prising a kind of digital information signal input from said 
input means, on, the recording medium. 
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20. A digital signal recording apparatus according to 
Claim 19, wherein said recording means records the data 
block in a first region on the recording medium and said 

5 subdata recording means records the subdata in a second 

region juxtaposed with the first region on the recording 
medium . 

21. A digital signal recording apparatus comprising: 

10 (a) input means for inputting j-channel digital in- 

formation signals in parallel, where j is an integer greater 
than 1 ; 

{ b } subdata generation means for generating subdata 
indicating the number j of channels of the digital informa- 
15 tion signals input from said input means; 

(c) blocking means for successively forming a data 
block comprising a predetermined number of data, wherein the 
predetermined number of data includes main data correspond- 
ing to the j-channel digital information signals and the 

20 subdata input from said input means; and 

(d) recording means for recording the data block 
from sciid blocking means on a recording medium. 

22. A digital signal recording apparatus according to 
25 Claim 21, further comprising: 
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swi Lcliing means for switching the number of the 
main data within the data block in accordance with the num- 
ber j of channels of the digital information signals input 
from said input me sins. 

23. A digital signal recording apparatus according to 
Claim 21, wherein said input means cpmprises serialization 
means for serializing the j-channel digital information sig- 
nals . 



24. A digital signal recording apparatus according to 
Claim 23, further comprising: 

clock generation means for generating a clock sig- 
nal having a frequency corresponding to a data rate of the 
15 digital information signal serialised by said serialization 
means; and 

frequency dividing means for frequency-dividing the 
clock signal, wherein said recording means comprises plural 
rotating heads rotating in synchronization with an output of 
20 said frequency dividing means. 

25. A digital signal recording apparatus comprising: 

(a) input means for selectively inputting plural 
kinds of digital information signals, wherein each of the 
25 plural kinds of digital information signals has a different 
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respective dnLa j*ate; 

(b) clock generation means for generating a clock 
signal having a frequency corresponding to the respective 
dal.a rate of a "digital information signal input from said 
input means; 

to) frequency dividing means for frequency-dividing 
.the clock signal; 

(d) frequency dividing ratio switching means for 
switching a frequency dividing ratio of said frequency 
dividing means among pJ ural frequency dividing ratios in ac- 
cordance with the kind of digital iiiformation signals input 
from said input means; and 

(e) recording means for recording the digital infor- 
mation signal input from said input means on a recording 
medium, wherein said recording means comprises plural rotat- 
ing heads rotating in synchronization with an output from 
said frequency dividing means. 

26. A digital signal recording apparatus according to 
Claim 25, further comprising: 

subdata recording means for recording subdata com- 
prising tlte frequency dividing ratio on the recording 
medium. 

27. A digital signal recording apparatus according to 
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Clainj 26, further comprising: 

blocking means for successively forming a data 
block comprising a predetermined number of data, wherein the 
predetermined number of data includes main data correspond- 
ing to the digital information signal input from said input 
means and the subdata. 

28, A digital signal recording apparatus according to 
Claim 25, wherein the main data corresponding to the digital 
information signal input from said input means comprises an 
n-bit data word, and each of the plural frequency dividing 
ratios is set at a predetermined integer multiple of n, 
respectively, where n is an integer greater than 1. 

20. A digital signal recording apparatus according to 
Clciim 25, wherein said recording means is arranged so as to 
perform an m-channel recording and each of the plural 
frequency dividing ratios is set at a predetermined integer 
multiple of m, where m is an integer greater than 1. 

30. A digital signal recording apparatus according to 
Claim 25, wherein said recording means is arranged to record 
i error correcting code blocks, wherein each of the error 
correcting code blocks comprises a predetermined number of 
dutfei and an error correction code for the data per one rota- 
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Lion of said rotating heads, and wherein each of the plural 
frequency dividing ratios is set at a predetermined integer 
multiple of i, respectively, where i is an integer greater 
than 1 - 

5 

31 . a digital signal recording apparatus according to 
Claim 25, wherein an output signal of said frequency divid- 
ing means has a constant frequency irrespective of the kind 
of digital information signals input from said input means-, 

10 

32. A digital signal recording apparatus according to 
Claim 2G : wherein an output signal of said frequency divid- 
ing means has a different frequency corresponding to each 
Uin<l of the digital Information signals input from said in- 
15 put moans. 



33. A digital signal recording apparatus comprising: 

(a J input means for selectively inputting plural 
kinds of digital information signals, wherein each of the 
Plural kinds of digital information signals has a different 
respective data rate; 

(b) recording means for recording the digital infor- 
mation sigiial input from said input means on a recording' 
mediu, wherein said recording means comprises at least one 
recording, head; and 
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(o) swi tching means for switching a rotation 
frequency of said rotating heads in accordance with a kind 
of digital information signal input from said input means, 

5 3-1 . A digital signal recording apparatus according to 

Claim 33, wherein said switching means comprises: 

clock generation means for generating a clock sig- 
nal having a frequency corresponding to the data rate of the 
digital information signal input from said input means; 

10 frequency dividing means for frequency-dividing the 

clock signal; and 

driving means for driving the rotation of said 
rotating heads using an output of said frequency dividing 
means . 

15 

35. A digital signal recording apparatus according to 
Claim 3 A t wherein said frequency dividing means has a con- 
stant frequency dividing ratio irrespective of the kind of 
digital inf ozonation signals input from said input means. 

20 

36, A digital singnal recording apparatus according to 
Claim 3-J , wherein an output signal of said frequency divid- 
ing means has a different frequency dividing ratio cor- 
responding to each kind of digital information signals input 

25 from said input means. 
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37* A digital signal recording apparatus for 
recording an input signal, the apparatus forming data 
blocks using the input signal data and having a 
predetermined number of bits of data, and recording 
the data blocks at a predetermined rate, the 
predetermined number and the predetermined rate being 
substantially the same for input signals of different 
bit rates and the number of fresh bits of the input 
signal comprised in a data block varying in accordance 
with the bit rate of the input signal . 

38. A digital signal recording apparatus 
substantially as herein described with reference to 
the accompanying drawings. 

39. A method of recording digital signals using 
apparatus according to any one of the preceding 
claims. 
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